Density functional theory study on the interaction between keto-9H guanine and aspartic acid.
A theoretical study was performed using density functional theory (DFT) to investigate hydrogen bonding interactions in signature complexes formed between keto-9H guanine (Gua) and aspartic acid (Asp) at neutral pH. Optimized geometries, binding energies and the theoretical IR spectra of guanine, aspartic acid and their corresponding complexes (Gua-Asp) were calculated using the B3LYP method and the 6-31+G(d) basis set. Stationary points found to be at local minima on the potential energy surface were verified by second derivative harmonic vibrational frequency calculations at the same level of theory. AIM theory was used to analyze the hydrogen bonding characteristics of these DNA base complex systems. Our results show that the binding motif for the most stable complex is strikingly similar to a Watson-Crick motif observed in the guanine-cytosine base pair. We have found a range of hydrogen bonding interactions between guanine and aspartic acid in the six complexes. This was further verified by theoretical IR spectra of ω(C-H--O-H) cm(-1) stretches for the Gua-Asp complexes. The electron density plot indicates strong hydrogen bonding as shown by the 2p(z) dominant HOMO orbital character.